the determination of all possible radioactive sources and the estimation of ESR response to laboratory irradiation (3) . A major problem for both techniques is that modern teeth do not contain any U, while fossil teeth may contain considerable amounts. The Javan specimens have high concentrations. It is not known, however, how U migrates into teeth. The general assumption is that the correct age of a specimen normally lies between the estimates of two hypothetical models, early (rapidly within a short time interval) uptake (EU) and linear (continuous) uptake (LU). The combination of ESR and U-series dating allows the simulation of U uptake (4) , but requires that the apparent U-series age is younger than the ESR age.
The ESR age calculations in the report by Swisher et al. (1) are not accompanied by the most basic analytical values, so they cannot be assessed. The unknown U uptake is accounted for by the calculation of EU and LU ages. The most evident problem lies in the fact that the U-series results are older than the ESR ages. This is explained in the report by U leaching. Nearly all detailed studies of bones and teeth have shown that the predominant process of U migration is from the environment into the biological material. Leaching does occur, but usually to a minor extent with respect to the total U concentration and only at the surface. The general behavior of U migration affects both ESR and U-series results.
In order to test the leaching hypothesis, experiments were carried (1) out on enamel samples from which some surface layer was removed. The interior parts were found to be apparently younger than the outer parts. The same results can be readily explained, however, by U diffusion into the tooth. Uranium arrives at the surface first and progresses slowly, deeper into the enamel. This leads to higher U concentrations as well as apparently older U-series ages at the surface. The same process applies to dentine but, because of higher U mobility through dentine, these ages tend to be older. If the U-series data of dentine sample 94NG-T2, containing 131 ppm of U, result from leaching that happened yesterday, about 120 ppm must have been lost. If there was some delay in the original U uptake or the leaching started further back in time (or it was a continuous process, or both), then the amount of leached U must have been considerably higher. Uranium leaching on such a scale seems unlikely. Furthermore, any such leaching would lead to ESR age estimates younger than the EU-determined age of about 27,000 years. In spite of the postulated leaching process in both dentine and enamel, LU age results are presented in the report (1) as if they were meaningful. Thus the ESR results are likely to be erroneous.
Our concern that the faunal elements found at the site are not necessarily of the same age as the hominid remains is supported by the gamma spectrometric results on the hominids [unpublished results that are discussed in a Research News article by Ann Gibbons (13 Dec., p. 1841)], which are considerably older than the values reported here and elsewhere (5) on the faunal material.
Recently, Swisher and Curtis and their colleagues described the Javan lineage leading to Ngandong as Pithecanthropus (6) rather than Homo. Perhaps they will soon modernize their species taxonomy as well, from erectus to sapiens.
Ngandong morphology relates in detailed features and patterns to the earliest Australians and their living descendants (7, 8) , and they represent the only known later Pleistocene morphology from Indonesia. Even if the Ngandong humans proved to be only 27,000 years old, they might not have Indonesian descendants, but they must have ancestors who would still be excellent candidates for the migrations from Southeast Asia that formed the basis of the ear- In our study (1), we concur with the conclusions of Bartstra et al. (3) and agree that a mechanism of selectively reworking and concentrating 15 hominids of one age into a site the size of Ngandong, without TECHNICAL COMMENT www.sciencemag.org ⅐ SCIENCE ⅐ VOL. 276 ⅐ 6 JUNE 1997 reworking older faunal elements as well, is taphonomically difficult to explain color variations, as well as variations in the apparent hardness of some of the hominid and nonhominid fossils from Ngandong, are acknowledged, but we disagree that these variations are unique to either the hominid or the nonhominid faunal elements, nor do these features provide any information concerning the relative age of the fossils. We know of no published evidence that indicates that the Ngandong hominids and nonhominid fauna are of different age.
Our study (1) was designed to determine which model of uranium uptake or loss in teeth could be correct, given the data at hand. Grün and Thorne account for our observation of apparently older ages in the outer layers of the enamel as an expected result of gradual inward diffusion of U into the enamel, while the older ages for dentine are seen as a result of the higher mobility of U in it. But Grün and Thorne are describing a model (of either early or continuous uptake) which must always result in Useries ages that (as they themselves note) are younger than ESR ages of the associated enamel. This problem has prompted us to invoke a less conventional, but not entirely novel suggestion of late U loss. This model has in fact been used previously by Bahain et al. (4) to account for U-series ages older than LU ESR ages. The model of Grün and Thorne would also be expected to lead to inward-decreasing gradients of U concentration in tooth enamel. Our analyses of stripped teeth suggest that this was the case for one of our samples, but not the other two. Such gradients would not be a requirement of our model, although they are permitted (as long as this gradient was developed earlier in the burial history of the tooth and before surficial loss of U).
Grün and Thorne conclude that our ESR results are probably erroneous. The ESR dates presented in our report however, are remarkably homogeneous: EU ages, for example, agree to within about 7%, including ages from samples whose U concentration varies by a factor of 30 (from 0.5 to 15.9 ppm). Thus, it is likely that all the samples were deposited over a short time interval whose exact chronology depends on the U uptake history. Previous studies of the deposits and fossils at Ngandong have also proposed a late Pleistocene age for the site on the basis of less comprehensive data than that presented in our report.
Our results are basically in agreement with previously published U-series dates on bone (3). We are, however, aware of two unpublished gamma spectrometric dates on Ngandong and Sambungmacan hominids mentioned in the Research News article by Ann Gibbons. It is our understanding, that these particular dates were made 5 years ago by a less reliable methodology than we have used, and the results of this study have not been published. We look forward to having the opportunity to compare these results with our own.
Finally, Grün and Thorne suggest that the use of the genus Pithecanthropus in a 1994 report by Swisher et al. (5) somehow makes the science in our more recent report (1) antiquated. The uses of the genera Pithecanthropus and Meganthropus for some of the Javanese hominids are still widely used by many Indonesians (including our Indonesian co-authors on the 1994 paper) as well as other anthropologists worldwide. While the names Pithecanthropus and Meganthropus were discussed in the 1994 report (5) , it stated that these names are considered by most workers to be part of the Homo erectus hypodigm. To infer, because of that usage, that we, in our recent paper, need to modernize our taxonomy by referring H. erectus fossils to H. sapiens may be an opinion of Grün and Thorne, but it contradicts the species designation of the Javanese fossils not only from our own point of view (6) , but in the opinions of our Indonesian colleagues as well as most recent published studies of the Javanese hominids (7) .
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